Epididymal CYP2E1 plays a critical role in acrylamide-induced DNA damage in spermatozoa and paternally mediated embryonic resorptions†.
Acrylamide is a ubiquitous toxicant in human lives, due to its formation in many food products. Acrylamide induces dominant lethal mutations with administration of 25 mg/kg bw/day for 5 days in male mice. Cytochrome P450, family 2, subfamily E, polypeptide 1 (CYP2E1) is responsible for this dominant lethality. CYP2E1 is the only enzyme responsible for the conversion of acrylamide to the highly reactive metabolite glycidamide, which forms adducts with DNA. CYP2E1 is present predominantly in the liver, as well as the brain, kidney, intestines, and spleen. Within the male mouse reproductive tract, CYP2E1 localizes to spermatocytes. However, embryo resorptions have been demonstrated to occur only with exposure of the late stages of spermatogenesis and spermatozoa. It was determined that CYP2E1 is additionally expressed within the mouse epididymal epithelium, and this localization is responsible for acrylamide-induced dominant lethality. Further, an equivalent profile of CYP2E1 expression was identified in the human reproductive tract. While spermatozoa of both species were also established to possess CYP2E1, this did not contribute to acrylamide-induced DNA damage. In vitro studies strengthened these findings further, revealing that acrylamide exposure only induces DNA damage in human and mouse spermatozoa following metabolism by the mouse epididymal epithelial cell line (mECap18) to glycidamide. These findings emphasize, for the first time, the vital role of the epididymis in the reproductive toxicity associated with acute acrylamide exposure.